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(54) TONER BINDER RESIN AND TONER USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide binder resin used for low temperature fixing type toner that can obtain an image 
excellent in color reproducibility and image density of intermediate gradation by containing specific petroleum resin. 
SOLUTION: This toner binder resin contains petroleum resin with Gardner color scale of 10 or less. Petroleum resin used 
for the toner binder resin is not particularly limited, but aliphatic petroleum resin, aromatic petroleum resin, 
cyclopentadiene group petroleum resin and the like are used. In case of Gardner color scale exceeding 10, toner 
excellent in color reproducibility and image density of intermediate gradation cannot be obtained. It is therefore desirable 
that the Gardner color scale of petroleum resin is 5 or less, particularly 2 or less. This toner resin contains one or two 
kinds of binder resin. The content of binder resin in the toner resin is not particularly limited, but it is normally 1 wt.% or 
more, desirably 70 wt.% or more. In case of 70 wt.% or more, grindability at the time of manufacturing toner is particularly 
excellent. 
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* NOTICES * 

JPO and NCZPZ ara not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Toner binder resin for electrophotography characterized by Gardner color standards containing ten or less petroleum resin. 
[Claim 2] Toner binder resin according to claim 1 whose petroleum resin is a five or less Gardner color standards thing. 
[Claim 3] Toner binder resin according to claim 2 whose petroleum resin is a two or less Gardner color standards thing. 
[Claim 4] The toner for electrophotography characterized by including binder resin according to claim 1, 2, or 3 as toner resin. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Using the toner BANDA resin for electrophotography, and it, about the toner for electrophotography, this 
invention is used for the copying machine of an electrophotography method, a printer, facsimile, etc. in more detail, and relates to the 
binder resin which gives the toner with which the image excellent in the image concentration and color reproduction nature of middle 
gradation is obtained, and the toner which has the above-mentioned engine performance which comes to use this binder resin. 
[0002] 

[Description of the Prior Art] About electrical properties, such as frictional electrification related to development and the imprint 
engine performance in the toner widely used for the copying machine of an electrophotography method, a printer, facsimile, etc., and 
electric resistance, the thermal property related to the fixing engine performance and heat-resistant ability (storage stability), and the 
property as fine particles, such as a fluidity and a degree of hardness, the suitable control according to the operating level is needed. 
Moreover, about the color of a toner, binder resin with which the object for colors, of course, does not spoil the tint of coloring agents, 
such as image concentration of color reproduction nature or middle gradation, in the object for monochrome is desired. 
Conventionally, as toner binder resin, although styrene acrylic resin, polyester system resin, an epoxy resin, etc. are used widely, for 
example, from a viewpoint of energy saving, development of the toner of a low-temperature fixing mold is performed briskly, and 
petroleum resin effective in reducing softening temperature attracts attention in recent years, however, in the object for colors, control 
of the image concentration of middle gradation is [ in / in spoiling the tint of a coloring agent **** / the object for monochrome ] 
difficult for the toner which contains this petroleum resin as toner resin - etc. - it has the fault. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the toner which has the binder resin which gives the toner 
with which the image which is a low-temperature fixing mold and was moreover excellent in the image concentration and color 
reproduction nature of middle gradation is obtained, and the above-mentioned engine performance which comes to use this binder 
resin under such a situation. 
[0004] 

[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a result of repeating research 
wholeheartedly, the petroleum resin below the value of specification [ Gardner color standards ] found out that the purpose might be 
suited as toner binder resin. This invention is completed based on this knowledge. That is, this invention offers the toner binder resin 
for electrophotography characterized by Gardner color standards containing ten or less petroleum resin. Moreover, the toner for 
electrophotography characterized by this invention containing the above-mentioned binder resin as toner resin is also offered. 
[0005] 

[Embodiment of the Invention] As petroleum resin used for the toner binder resin of this invention, there is especially no limit, and it 
can choose and use the thing of arbitration out of well-known various resin conventionally. As this petroleum resin, aliphatic series 
system petroleum resin, aromatic series system petroleum resin, cyclopentadiene system petroleum resin, alicycle aliphatic-series 
system petroleum resin or the copolymerization resin that was made to carry out the polymerization of copolymerization resin and the 
above-mentioned monomer which choose two or more sorts of monomers which constitute each of these resin, they were made to 
carry out a polymerization suitably, and were obtained, and the monomer in which other polymerizations are possible, and was 
obtained, and the resin which comes to hydrogenate all the carbon-carbon unsaturated bonds of these resin, and/or all [ a part or ] 
further be mentioned, for example. 

[0006] The polymerization nature component contained in C4 whose boiling point is -10-100 degrees C, for example among naphtha- 
cracking oils - C6 fraction as said aliphatic series system petroleum resin, Specifically C4 fraction: 1 -BUREN;2-butene; isobutene; 1 ,3- 
butadiene, C5 fraction: - 1-pentene; - 2-pentene; - 2-methyl-l-butene; -- 3-methyI-l-butene; - 2-methyl-2-butene (isoprene); - 1,3- 
pentadiene; - cyclopentene; - cyclopentadiene; - 2-methyl-l,3-butadiene - C6 fraction : 1-hexene; 2-hexene; 3-hexene; 4-methyl-l- 
pentene; 4-methyl-2-pentene; 2-methyl-2-pentene; 2-methyl- 1-pentene; 3-methyl-2-pentene; 2-ethyl- 1 -butene; 2 and 3-dimethyl-l- 
butene; 2 and 3-dimethyl-2-butene; 2 and 2-dimethyl-l -butene; 1 and 3-hexadiene; 1 and 4-hexadiene; The 2-methyl -1, 4-pentadiene; 
The 3-methyl -1, 4-pentadiene; 1 and 5-hexadiene; 2 and 4-hexadiene; 2-methyl- 1 ,3-pentadiene; 3-methyl-l,3-pentadiene; The 
polymerization of a kind is carried out at least. 4-methyl-l,3-pentadiene; - cyclohexene; - it was chosen from 1, 3-cyclohexadiene;l, 
4-cyclohexadiene;l -methyl cyclopentene;3-methyl cyclopentene;4-methyl cyclopentene, etc. - The becoming resin can be mentioned. 

[0007] The resin which was chosen as aromatic series system petroleum resin from the aromatic series vinyl system monomer which 
made C8 - C10 fraction the subject, for example among naphtha-cracking oils, for example, styrene, alpha methyl styrene, 
vinyltoluene, isopropenyl toluene, an indene, an alkylation indene, allyl compound benzene, allyl compound toluene, tert-butyl 
toluene, tert-butyl allyl compound benzene, etc. and which comes to carry out the polymerization of a kind at least can be mentioned, 
moreover, the dienes and the olefins which are contained in the fraction whose boiling point is -10-50 degrees C, for example among 
naphtha-cracking oils as cyclopentadiene system petroleum resin and alicycle aliphatic series system petroleum resin - a Diels-Alder 
reaction — cyclization - the resin which was chosen from the aliphatic series annular unsaturated hydrocarbon monomers made to 
come to dimerize and which comes to carry out the polymerization of a kind at least can be mentioned. Any approach of cationic 
polymerization, a radical polymerization, thermal polymerization, anionic polymerization, ion coordination polymerization, a 
suspension polymerization, an emulsion polymerization, and the polymerization that used the transition metal complex can be used for 
the polymerization of a monomer. Moreover, there is especially no limit about the approach of hydrogenation, and a well-known 
approach can be used conventionally. 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


9/28/2006 


JP,11-052612,A [DETAILED DESCRIPTION] 


Page 2 of 5 


[0008] In these resin, especially A styrene-dicyclopentadiene copolymer (a styrene unit / dicyclopentadiene unit weight ratio =90/10 
- 0/100), An indene-dicyclopentadiene copolymer, an indenes-styrene-dicyclopentadienes copolymer (indenes: an indene, a methyl 
indene, etc.) Styrene : Styrene, alpha methyl styrene, vinyltoluene, isopropenyl toluene, etc., Dicyclopentadienes: A 
dicyclopentadienes polymer, such as a dicyclopentadiene and a dihydrodicyclopentadiene, and the resin which comes to hydrogenate 
all the carbon-carbon unsaturated bonds of these resin, and all [ a part or ] are suitable. Moreover, the monomer contained among (1) 
naphtha-cracking oils as other examples of petroleum resin in the fraction of -10-80 degrees C of boiling points, (2) — the olefins 
and/or dienes which are contained among naphtha-cracking oils in the fraction of -10-50 degrees C of boiling points - a Diels- Alder 
reaction — cyclization - the aliphatic series annular unsaturated hydrocarbon monomer made to come to dimerize - (3) The chain-like 
olefin of carbon numbers 3-10, (4) norbornene system monomer (2-norbomene, 5-vinyl norbornene, 2-vinyl norbornane, 2-ethylidene 
norbomane, 2-isopropenyl norbornane, 2-isopropylidene norbornane, etc.) (5) A kind of monomer chosen from the monochrome of 
carbon numbers 4-6 or the diolefin, and the conjugation diolefin of the (6) carbon numbers 4-5 is used as an indispensable component 
at least. The resin which was chosen by the case from styrene, alpha methyl styrene, vinyltoluene, isopropenyl toluene, the indene, the 
alkylation indene, the cyclopentadiene, the dicyclopentadiene, etc. and to which copolymerization of a kind or other polymerization 
nature monomers was carried out at least, And the resin which comes to hydrogenate all the carbon-carbon unsaturated bonds of these 
resin, and all [ a part or ] is mentioned preferably. 

[0009] The chain-like olefin of the carbon numbers 2-20, such as a monomer well-known as a polymerization nature monomer besides 
the above, for example, ethylene, a propylene, octene, and dodecen, The polyenes of the carbon numbers 6-20, such as an annular 
olefin of the carbon numbers 7-20, such as a pinene, a limonene, and a myrcene Acrylic ester (meta), such as the methyl of an acrylic 
acid, ethyl, butyl, octyl, phenyl, and SUATERIRU ester, (Meta) vinyl chloride; - vinylidene-chloride; - 1 ,2-dichloroethylene; - 
trichloroethylene; - tetrachloroethylene; - vinyl fluoride; - vinylidene fluoride; - halogenation vinyl, such as 1 and 2-difluoro 
ethylene; trifluoro ethylene; tetrafluoroethylene; vinyl bromide, - Vinylsilane, such as trialkyl vinylsilane and thoria RUKOKISHI 
vinylsilane alpha, such as vinylsilane, such as a methyl vinyl ketone and vinylsilane, a methyl vinyl ketone, and a phenyl vinyl ketone, 
and beta-partial saturation ketones Furthermore, an acrylic acid, a methacrylic acid, acrylonitrile, vinyl acetate, a maleic acid, a 
maleate, a maleic anhydride, a cyclopropane and its derivative, a cyclobutane and its derivative, oxetane and its derivative, a 
tetrahydrofuran And the dithiol of the derivative, acetylene and its derivative, alpha, beta-partial saturation aldehyde, alpha, beta- 
partial saturation ester, and carbon numbers 2-10 etc. is mentioned. 

[0010] moreover, as a monomer contained among naphtha-cracking oils in the fraction of -10-80 degrees C of boiling points The 
fraction of C4-C6 is mainly contained. As a polymerization nature component for example, C4:l-butene; - 2-butene; - isobutene; — 

1.3- butadiene - C5:l-pentene; ~ 2-pentene; - 2-methyl-l-butene; - 3-methyl-l-butene; - 2-methyl-2-butene (isoprene); - 1,3- 
pentadiene; - cyclopentene; - cyclopentadiene; - 2-methyl- 1,3 -butadiene - C6: 1-hexene; 2-hexene; 3-hexene; 4-methyl-l-pentene; 
4-methyl-2-pentene; 2-methyl-2-pentene; 2-methyl- 1-pentene; 3-methyl-2-pentene; 2-ethyl-l -butene; 2 and 3-dimethyl-l-butene; 2 
and 3-dimethyl-2-butene; 2 and 2-dimethyl-l -butene; 1 and 3-hexadiene; 1 and 4-hexadiene; The 2-methyl -1, 4-pentadiene; The 3- 
methyl -1, 4-pentadiene; 1 and 5-hexadiene; 2 and 4-hexadiene; 2-methyl- 1,3-pentadiene; 3-methyl-l,3-pentadiene; the 4-methyl -1,3- 
pentadiene; cyclohexene;l, 3-cyclohexadiene;l, 4-cyclohexadiene; 1 - Methyl cyclopentene;3-methyl cyclopentene;4-methyl 
cyclopentene etc. is mentioned. 

[001 1] Said petroleum resin used for the toner binder resin of this invention requires that Gardner color standards (it measures based 
on JIS K6901) should be ten or less. If this color number exceeds 10, the toner which is excellent in the image concentration and color 
reproduction nature of middle gradation will not be obtained, and the effectiveness of this invention will not be demonstrated. In order 
to fully demonstrate the effectiveness of this invention, as for the Gardner color standards of this petroleum resin, five or less are 
desirable, and two especially or less are suitable for them. Next, the toner for electrophotography of this invention is explained. As 
toner resin, the toner of this invention is usually 70 % of the weight or more preferably 1% of the weight or more, although two or 
more sorts are contained and especially a limit does not have [ a kind or ] the content of the binder resin of this invention in toner resin 
in the binder resin of said this invention. Especially when the content of this binder resin is 70 % of the weight or more, the 
grindability at the time of toner manufacture is good. Moreover, there is a possibility that the effectiveness of this invention may not 
fully be demonstrated for the content of this binder resin at less than 1 % of the weight. 

[0012] In the toner of this invention, an elastomer can be used with the binder resin of this invention as toner resin. The rheology 
property at the time of melting improves by using this elastomer together, and offset generating temperature becomes high. As this 
elastomer, there is especially no limit, and it can choose and use the thing of arbitration out of a well-known thing conventionally. As 
this elastomer For example, nitrile rubber, ethylene propylene rubber, chloroprene rubber, silicone rubber, a fluororubber, ethylene- 
acrylic rubber, a polyester elastomer, epichlorohydrin rubber, acrylic rubber, liquid rubber, chlorinated polyethylene, butadiene rubber, 
A styrene-butadiene copolymer, natural rubber, 1 , 2-polybutadiene, isobutylene isoprene rubber, chlorosulfonated polyethylene, 
polysulfide rubber, polyurethane rubber, the styrene system TPE (thermoplastic elastomer), The olefin system TPE, the urethane 
system TPE, the ester system TPE, the polyvinyl chloride system TPE, isobutylene-isoprene-rubber graft polyethylene, a transformer 

1 . 4- polyisoprene ionomer, the natural rubber system TPE, etc. are applicable. A styrene-butadiene copolymer is especially desirable. 
[001 3] One sort of these elastomers may be used and they may be used combining two or more sorts. Moreover, when using together 
the binder resin and the above-men rioned elastomer of this invention, the content of the elastomer occupied to all toner resin has 30 or 
less desirable % of the weight. When this content exceeds 30 % of the weight, there is a possibility that the grindability at the time of 
toner manufacture may fall. Moreover, in the toner of this invention, a wax can be used with the binder resin of this invention as toner 
resin. By using this wax together, tuck-proof nature can improve and softening temperature (Tm) can be reduced greatly, without 
almost reducing glass transition temperature (Tg). As this wax, there is especially no limit, and it can choose and use the thing of 
arbitration out of a well-known thing conventionally. As this wax, ** and a vegetable wax, camauba wax, a candelilla wax, wax, 
beeswax, a mineral wax, a petroleum wax, paraffin wax, a micro crystallin wax, petrolatum, polyethylene wax, oxidization 
polyethylene wax, a polypropylene wax, an oxidization polypropylene wax, a higher-fatty-acid wax, higher-fatty-acid ester wax, 
carnauba wax, the Fischer Tropsch wax, etc. are used suitably, for example. The Fischer Tropsch wax is desirable also in especially 
inside. One sort of these waxes may be used and they may be used combining two or more sorts. Moreover, when using together the 
binder resin and the above-mentioned wax of this invention, the content of the wax occupied to all toner resin has 30 or less desirable 
% of the weight. If this content exceeds 30 % of the weight, Tg will fall, and there is a possibility that blocking resistance may get 
worse. Moreover, said elastomer and this wax can be used together. 

[0014] Moreover, well-known thermoplastics can be conventionally used together by request in the range which does not spoil the 
effectiveness of this invention. As this well-known thermoplastics, conventionally for example Polyester resin (An alcoholic 
component:) alpha, such as ethylene glycol, diethylene-glycol, triethylene glycol, propylene glycol, 1, 4-bis(hydroxymethyl) 
cyclohexane, bisphenol A, and bisphenol A-ethylene glycol denaturation diol, 1 , and 3-propylene glycol, omega-alkylene diol (C2- 
C12), Hydrogenation bisphenol A, Bisphenol F, and bisphenol F-ethylene glycol denaturation diol, Bisphenol S, and bisphenol S- 
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ethylene glycol denaturation diol, biphenol, and biphenol-ethylene glycol denaturation diol, A neo cutting-pliers glycol, the polyhydric 
alcohol more than trivalence, a carboxylic acid : Aliphatic series dicarboxylic acid, alicyclic dicarboxyhc acid, aromatic series 
dicarboxylic acid, the multiple-valued carboxylic acid more than trivalence, A polystyrene, styrene oligomer, amorphous Polly alpha 
olefin chloro polystyrene, Polly alpha-methyl-styrene, Polly 4-methoxy styrene, Polly 4-hydroxystyrene, and styrene-chloro styrene 
copolymer, a styrene-propylene copolymer, A styrene-vinyl chloride copolymer, a styrene-maleic-acid copolymer, a styrene-vinyl 
acetate copolymer, a styrene-acrylic ester copolymer (methyl, ethyl, butyl, octyl, FENISU ester), A styrene-methacryhc ester 
copolymer (methyl, ethyl, butyl, octyl, phenyl ester), A styrene-alpha-chloro methyl-acrylate copolymer, a styrene-acrylonitnle-acrylic 
ester copolymer, an alpha-methyl-styrene-acrylic ester copolymer (methyl, ethyl, butyl, octyl, phenyl ester), An alpha-methyi-styrene- 
methacrylic ester copolymer (methyl, ethyl, butyl, octyl, phenyl ester), An alpha-methyl-styrene-alpha-chloro methyl-acrylate 
copolymer, an alpha-methyl-styrene-AKUARIRO nitril-acrylic ester copolymer, vinyl chloride resin, rosin denaturation maleic resin, 
phenol resin, an epoxy resin, polyethylene resin, polypropylene resin, Ionomer resin, polyurethane resin, silicone resin, ketone resin, 
an ethylene-ethyl acrylate copolymer, xylene resin, polyvinyl butyral resin, etc. are mentioned. One sort of these thermoplastics may 
be used and it may be used combining two or more sorts. 

[001 5] To the toner resin used for the toner of this invention, or it, a well-known antioxidant may be conventionally added it needed in 
the range which does not spoil the effectiveness of this invention. As this well-known antioxidant, a hindered phenolic antioxidant, an 
aromatic amine system antioxidant, a hindered amine system antioxidant, a sulfide system antioxidant, an organic phosphorus system 
antioxidant, etc. can be applied, and a hindered phenolic antioxidant is conventionally desirable especially. One sort of this antioxidant 
may be used and it may be used combining two or more sorts. Furthermore, to the toner resin used for the toner of this invention, or it, 
other additives, for example, an antioxidant, anti-ozonant, an ultraviolet ray absorbent, light stabilizer, a softener, a reinforcing agent, a 
filler, a peptizing agent, a foaming agent, a foaming assistant, lubricant, an internal release agent, a flame retarder, the antistatic agent 
for a kneading lump, a coloring agent, a coupling agent, antiseptics, oderant, etc. may be added by request in the range which does not 
spoil the effectiveness of this invention. . . 

[0016] The toner for electrophotography of this invention usually contains 25 - 95 % of the weight (toner resin) of toner binders, 0 -10 
% of the weight of coloring agents, 0 - 70 % of the weight of magnetic powder, zero to electric charge control agent 10 weight, and 0 - 
10 % of the weight of lubricant, and 0-1.5 % of the weight of plasticizers and 0 - 1.5% of cleaning assistants are further added as an 
external additive. As the above-mentioned coloring agent, a well-known organic system or a well-known inorganic system colonng 
agent, for example, carbon black, oxidization copper, a manganese dioxide, an ant NIMBU rack, activated carbon, a nonmagnetic 
ferrite, a magnetic ferrite, magnetite, iron black, benzidine yellow, Diarylide Yellow, KINAKU drine compounds, a naphthol system 
azo pigment, Quinacridone, rhodamine B, a phthalocyanine, a titanium white, a zinc white, etc. are mentioned conventionally. In 
addition, in a magnetic toner, when the magnetic powder itself is colored (black), use of the above-mentioned colonng agent is not 
indispensable. Moreover, as magnetic powder, well-known things, such as iron, cobalt, nickel, magnetite, hematite, and a ternte, are 
mentioned conventionally. 0.05-1 micrometer of particle size of this magnetic powder is usually preferably chosen in 0.1-0.5 

roM7lTn electric charge control agent is the matter which can give a forward or negative electric charge by frictional electrification. 
Furthermore, as such a thing For example, the Nigrosine base EX (the ORIENT chemical-industry company make), P-5 1 (the 
ORIENT chemical-industry company make), The copy charge PXVP435 [the Hoechst A.G. make], an alkoxy amine alkylamide, a 
molybdic-acid chelate pigment, PLZ1001 (Shikoku Chemicals Corp. make), BONTORON S-22 (the ORIENT chemical-industry 
company make), BONTORON S-34 (the ORIENT chemical-industry company make), BONTORON E-81 (the ORIENT chernical- 
industry company make), BONTORON E-84 (the ORIENT chemical-industry company make), The SUPIRON black TRH (the 
Hodogaya chemical-industry company make), a thioindigo system pigment, the copy charge NXVP434, BONTORON E-89 (the 
ORIENT chemical-industry company make), Magnesium fluoride, fluoride carbon, a hydroxy acid metal complex, a dicarboxylic acid 
metal complex, an amino acid metal complex, a diketone metal complex, a diamine metal complex, an azo content benzene-benzene 
derivative frame metal complex, an azo content benzene-naphthalene derivative frame metal complex, Benzyl dimethyl- 
hexadecylammonium chloride, DESHIRU trimethylammonium chloride, a metal complex, the Nigrosine base, Nigrosine hydronahum 
chloride, a safranine, a crystal violet, quartemary ammonium salt, an alkyl salicylic-acid metal complex, Various kinds of well-known 
things, such as a calyx allene system compound, a boron compound, fluorine-containing quartemary ammonium salt, an azo system 
metal complex, triphenylmethane dye, and dibutyltin oxide, are conventionally applicable. 

[001 8] As lubricant, well-known things, such as polytetrafluoroethylene, a low-molecular-weight PORIRE fin, a fatty acid and its 
metal salt, and an amide, are mentioned conventionally, for example. On the other hand, as a plasticizer used as an external additive, 
colloidal silica, an alumina, titanium oxide, a zinc oxide, magnesium fluoride, silicon carbide, boron carbide, titanium carbide, 
zirconium carbide, boron nitride, titanium nitride, zirconium nitride, magnetite, molybdenum disulfide, aluminum stearate, magnesium 
stearate, zinc stearate, etc. are mentioned to the non-subtlety particle and concrete target whose particle size is dozens ot ran, tor 
example. As for this plasticizer, hydrophobing processing may be performed with coupling agents, such as a silane system and a 
titanium system, a higher fatty acid, silicone oil, a surfactant, etc. 

[0019] Moreover, as a cleaning assistant used as an external additive, particles, such as polystyrene, polymethylmethacrylate, 
polyacrylate, poly benzoguanamine, silicone resin, polytetrafluoroethylene, polyethylene, and polypropylene are mentioned, for 
example. There is especially no limit about the preparation approach of the toner of this invention, and a well-known approach, tor 
example, the mechanical grinding method, a spray drying method, a chemistry polymerization method, the chemical coming method, 
etc. can be applied conventionally. In these, after the mechanical grinding method carries out the dry type blend of said toner 
component, carries out melting kneading and carries out coarse grinding after that, it is the approach of pulverizing with a jet 
pulverizer etc. finally and making it into the particle whose volume mean particle diameter it is performing a classification because ot 
particle-size control in a case, and is about 5-20 micrometers further. Thus, it is mixed with a carrier particle, and the prepared toner 
for electrophotography is used as a developer for 2 component development, or is used as a developer for 1 component development 
by the toner independent. Here, as a carrier, a magnetic powder carrier, a magnetic powder resin coat earner, a binder earner, a glass 
bead, etc. are applied, for example. The particle size of these carriers is usually about 20-500 micrometers. As a magnetic powder 
carrier, mixture with carbide, such as nitrides, such as metallic oxides, such as an alloy with metals, such as metals, such as iron, 
nickel, a ferrite, magnetite, and cobalt, these metals, zinc, antimony, aluminum, lead, tin, a bismuth, beryllium, manganese, a 
selenium, a tungsten, a zirconium, and vanadium, or mixture, ferrous oxide, titanium oxide, and magnesium oxide, nitndmg 
chromium, and nitriding vanadium, silicon carbide, and tungsten carbide, etc. is applied, for example. 

[0020] As a magnetic powder resin coat carrier, what was covered with the following resin is used by making the above-mentioned 
magnetic part particle into a core material. As covering resin For example, polyethylene, silicone resin, fluororesin, styrene resin, 
acrylic resin, styrene-acrylic resin, polyvinyl acetate, a cellulosic, maleic resin, an epoxy resin, a polyvinyl chloride, a polyvinylidene 
chloride, Pori vinyl bromide, Pori - bromination - vinylidene, a polycarbonate, polyester, polypropylene, phenol resin, polyvinyl 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 


JP,1 1-0526 12,A [DETAILED DESCRIPTION] 


Page 4 of 5 


alcohol, fumaric-acid ester resin, a polyacrylonitrile, polyvinyl ether, chloroprene rubber, acetal resin, ketone resin, and xylene resin ~ 
Butadiene rubber, a styrene-butadiene copolymer, polyurethane, etc. are use. This magnetic powder resin coat carrier may be made to 
contain a conductive particle (carbon black, conductive metallic oxide, metal fine particles), an inorganic filler (a silica, silicon nitride, 
boron nitride, an alumina, a zirconia, silicon carbide, boron carbide, titanium oxide, clay, talc, glass fiber), the electric charge control 
agent of said instantiation, etc. if needed. ******- e d [ resin ] to a carrier core material has desirable about 0.1-5 micrometers. It is used 
for them to the toner for electrophotography of this invention by base materials (OHP films, such as paper and polyester etc.), being 
imprinted and established. As an establishing method, although heating fixing (SURF fixing, fixing by the heat version, oven 

fusing, infrared lamp fixing, etc.), contact heating pressure fixing, flash plate fixing, solvent fixing, etc. are applicable, for example, 
contact heating pressure fixing with a heat roll is desirable. 

[0021] Although the toner of this invention is applicable also as a toner of which type of magnetic 1 component development, 
magnetic 2 component development, nonmagnetic 1 component development, nonmagnetic 2 component development, and liquid 
development, it is advantageous to be used as magnetic 1 component development, magnetic 2 component development, and an object 
for nonmagnetic 1 component development. The toner of this invention is applicable to the various development approaches. For 
example, the magnetic brush development approach, the cascade development approach, the approach using the conductive magnetism 
toner indicated by the U.S. Pat. No. 3909258 specification, The approach using the high resistance magnetism toner indicated by 
JP.53-31 136,A, The approach indicated by JP.54-42121.A, the 55-18656 official report, the 54-43027 official report, etc., The fur 
brush development approach, the powder cloud method, the impression developing-negatives method, The micro toning method, the 
contact developing-negatives method, the touchdown developing-negatives method, the MAGUNE dynamic developing-negatives 
method, The jumping developing-negatives method, the FEED (Floating Electrode Effect Development) developing-negatives 
method, FMT (Fine Micro Toning System) It is applicable to the developing-negatives method, the NSP (Non Magnetic Single 
Component Development Process) developing-negatives method, etc. 

[0022] The toner of this invention is applicable to any [ of corona electrical charging (a corotron type, scorotron type, etc.) and contact 
electrifications (an electrification roll type, electrification brush type, etc.) ] machine. Moreover, although an approach without a 
cleaning process, the blade method, the fur brush method, the magnetic brush method, the roller cleaning method, etc. are applicable, 
an approach without the blade method and a cleaning process is desirable. Next, as for the toner of this invention, it is desirable to be 
able to apply to both an organic electrophotography photo conductor (a laminating mold, monolayer mold) and an inorganic photo 
conductor (an amorphous silicon, amorphous selenium, and selenium system photo conductor, germanium system photo conductor), 
and to apply to an organic electrophotography photo conductor and the inorganic photo conductor using an amorphous silicon 
especially, furthermore, as for the toner of this invention, [ applicable to both (1) reversal development process and a forward 
development process ] (2) [ applicable to any printing machine of (3) monochrome applicable to any toner of forward electrification 
and negative electrification, and a color ] (4) ~ it is applicable to (5) copying machines applicable to both an analog printing machine 
and a digital printing press, printers (a laser beam printer, liquid crystal shutter printer, etc.), facsimile, and these compound machines 
— etc. - it has the description. 
[0023] 

[Example] Next, although an example explains this invention in more detail, this invention is not limited at all by these examples. In 
addition, the softening temperature (Tm) of each resin, the bromine number, and Gardner color standards were measured according to 
the following approach. 

(1) Softening temperature (Tm) 

JIS Based on K-2207, it measured with the ring and ball method. 

(2) Bromine number JIS It measured based on K-2605. 

(3) Gardner-color-standards JIS It measured based on K-6901 (1995) and a 4.2.2 Gardner-color-standards method. 

[0024] Xylene 154g was put in in the 11. autoclave with an agitator permuted with the manufacture nitrogen of example 1 (1) 
petroleum resin, and mixture (dicyclopentadiene 269g and styrene 269g) was added over 2 hours, heating and stirring to 230 degrees 
C. Then, reaction mixture was made to react after a temperature up to 260 degrees C over 105 minutes for 4 hours. Reaction 
generation liquid was taken out after reaction termination, it processed by the temperature of 200 degrees C, and pressure lOmmHg for 
3 hours using the rotary evaporator, the unreacted monomer and the xylene were removed, and 5 1 Og of copolymers of a 
dicyclopentadiene and styrene was obtained. The softening temperatures of this copolymer were 115 degrees C, 43 % of the weight 
(styrene criteria) of ring contents, and the bromine numbers 54g/100g. Next, the copolymer of 75g and 4.0g of 0.5% of the weight of 
palladium support silica-alumina catalysts acquired by cyclohexane 75g and the above were taught in the 300ml autoclave with the 
agitator permuted with nitrogen, and the hydrogenation reaction was performed at hydrogen pressure force 4MPa and the temperature 
of 150 degrees C for 2 hours. For the softening temperature of this hydrogenation resin, 120 degrees C and a ring content (styrene 
criteria) were [ 14g/100g and Gardner color standards of the bromine number ] 3 43% of the weight. 

[0025] (2) The hydrogenation resin 86 weight section, the styrene-butadiene-resins (made in Goodyear "priorite S-5B") 7 weight 
section which were obtained by the preparation above (1) of a toner, After fully mixing the wax (product made from SAZORU "Para 
Flint C105") 7 weight section, "MA100" by carbon black [Mitsubishi Chemical 7 weight section, and the electric charge control agent 
(the "SUPIRON black TRH" by Hodogaya Chemical Co., Ltd.) 2 weight section with a Henschel mixer, Melting kneading was carried 
out with the 2 shaft extrusion kneading machine. After carrying out coarse grinding with the hammer mill after cooling this kneading 
object and pulverizing with a jet mill further, it classified using the classifier and the toner whose volume mean particle diameter is 8 
micrometers was prepared. 

[0026] Xylene 260g is put in in the 11. autoclave with an agitator permuted with the manufacture nitrogen of example 2 (1) petroleum 
resin, and mixture (dicyclopentadiene 216g and styrene 216g) was made to react for 4 hours, heated and stirring to 260 degrees C after 
adding over 2 hours. Reaction generation liquid was taken out after reaction termination, it processed by the temperature of 200 
degrees C, and pressure lOmmHg for 3 hours using the rotary evaporator, the unreacted monomer and the xylene were removed, and 
510g of copolymers of a dicyclopentadiene and styrene was obtained. The softening temperatures of this copolymer were 100 degrees 
C, 44 % of the weight (styrene criteria) of ring contents, and the bromine numbers 56g/100g. Next, 75g of copolymers and 2.0g ("N- 
113" by the JGC chemistry company) of nickel catalysts acquired by cyclohexane 75g and the above were taught in the 300ml 
autoclave with the agitator permuted with nitrogen, and the hydrogenation reaction was performed at hydrogen pressure force 4MPa 
and the temperature of 230 degrees C for 3 hours. For the softening temperature of this hydrogenation resin, 1 20 degrees C and a ring 
content (styrene criteria) were [ 3g/100g and Gardner color standards of the bromine number ] one or less 20% of the weight. 
(2) Using the hydrogenation resin obtained by the preparation above (1) of a toner, it carried out like example l-(2), and the toner was 
prepared. 

[0027] Cyclohexane 75g, the copolymer before hydrogenation of 75g obtained by example 1-(1), and 4.0g of 0.5% of the weight of 
palladium support silica-alumina catalysts were taught to the 300ml autoclave with an agitator permuted with the manufacture nitrogen 
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